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1. Type of Application 

This new application is for a(n) 

(check one applicable item below) 
a Original (nonprovisiona!) 

□ Design 
□ Plant 

WARNING: Do not use this transmittal for a completion ir, the U.S. of an lr,tematior^al Applicatior^ under 35 
U.b.C. 371(c)(4), unless the International Application is being filed as a divisional, continuation or 
continuation-in-part application. 

WARNING: Do not use this transmittal for the filing of a provisional application. 

NOTE: IfoneofthefollowingSitemsapply, then complete and attach ADDED PAGES FOR NEW APPLICATION 
TofJ^ lJ^"- '^"^''^ ^^'"^"^ APPLICATION CLAIMED and aNOTIFICA^^^^^ 

IN PARENT APPLICATION OF THE FILING OF THIS CONTINUATION APPLICATION 

□ Divisional. 

□ Continuation. 

□ Continuation-in-part (C-l-P). 

2. Benefit of Prior U.S. Application(s) (35 U.S.C. 119(e), 120, or 121) 

NOTE: If the new application being transmitted is a divisional, continuation or a continuation-in-part of a parent 
case, or where the parent case is an International Applicaton which designated the U.S. or benefit 
fnn§n°L''A°eT^/!f .1?f5^^'°" '^"^'^'^ ^°"°^'"9 Hem and complete and attach 

fm^) ^SMES '^^^^ rfiAWSMTTAL WHERE BENEFIT OF PRIOR U.S APPLICA- 

WARNING: If an application claims the benefit of the filing date of an earlier filed application under 35USC 
J ,,Z ^O-yea- term of that application will be based upon the filing date of the 

«f ffl^ application makes reference to under 35 U.S.C. 120 121 or 365(c) 

(35 U.S.C. 154(a)(2) does not take into account, for the determination of the patent term any 
application on which priority is claimed under 35 U.S.C. 119. 365(a) or 365(b)) For a c-i-p 
application, applicant should review whether any claim in the patent that will issue is supported 
ZZfiT ^f'f^'^'lf"'^- 'f f/'s W//ca/7f should consider canceling the reference to the 
earter /tedappteat;on. 777e term of a patent is not based on a claim-by-claim approach. See Notice 
of April 14, 1995, 60 Fed. Reg. 20.195, at 20,205. ^'vui^oe 

WARNING: When the /as? day of pendency of a provisional application falls on a Saturday Sunday or Federal 
holiday within the District of Columbia, any nonprovisional application claiming benefit of the 
Ulstnct of Columbia. See 37 C.F.R. § 1.78(a)(3). 

□ The new application being transmitted claims the benefit of prior U S applica- 

ScL^o^S/^^ ^^^^^ APPLICATION TRANSMITTAL 

WHERE BENEFIT OF PRIOR U.S. APPLiCATlON(S) CLAIMED. 

3. Papers Enclosed That Are Required for Filing Date under 37 C.F.R. 1.53(b) 
(Regular) or 37 C.F.R. 1.153 (Design) Application 

JiL- Pages of specification 
— L_ Pages of claims 
— L_ Pages of Abstract 
— L_ Sheets of drawing 

□ formal 
informal 
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WARNING: DO NOT submit original drawings. A high quality copy of the drawings should be supplied when 
filing a patent application. The drawings that are submitted to the Office must be on strong, white, 
smooth, and non-shiny paper and meet the standards according to § 1.34. If corrections to the 
drawings are necessary, they should be made to the original drawing and a high-quality copy of 
the corrected original drawing then submitted to the Office. Only one copy is required or desired. 
Comments on proposed new 37 CFR 1.84. Notice of March 9, 1988 (1990 O.G. 57-62). 
NOTE: "Identifying indicia, if provided, should include the application number or the title of the invention, 
inventor's name, docl<et number (if any), and the name and telephone number of a person to call if 
the Office is unable to match the drawings to the proper application. This information should be placed 
on the back of each sheet of drawing a minimum distance of 1.5 cm. (5/8 inch) down from the top 
of the page." 37 C.F.R. 1.84(c)). 

(complete the following, if applicable) 

□ The enclosed drawing(s) are photograph(s), and there is also attached a 
"PETITION TO ACCEPT PHOTOGRAPH(S) AS DRAWING(S)." 37 C.F.R. 1.84(b). 

4. Additional papers enclosed 

□ Preliminary Annendment 

□ Information Disclosure Statement (37 C.F.R. 1.98) 

□ Form PTO-1449 (PTO/SB/08A and 08B) 

□ Citations 

□ Declaration of Biological Deposit 

□ Submission of "Sequence Listing," computer readable copy and/or amendment 
pertaining thereto for biotechnology invention containing nucleotide and/or 
amino acid sequence. 

□ Authorization of Attorney(s) to Accept and Follow Instructions from Representa- 
tive 

□ Special Comments 

□ Other 

5. Declaration or oath 

[1 Enclosed 
Executed by 

(check all applicable boxes) 

S inventor(s). 

□ legal representative of inventor(s). 
37 CFR 1.42 or 1.43. 

□ joint inventor or person showing a proprietary 
interest on behalf of inventor who refused to sign 
or cannot be reached. 

□ This is the petition required by 37 CFR 1.47 and the statement 
required by 37 CFR 1.47 is also attached. See item 13 below for 
fee. 

□ Not Enclosed. 

WARNING: Where the filing is a completion in the U.S. of an International Application, but where a declaration 
IS not available, or where the completion of the U.S. application contains subject matter in addition 
to the International Application, the application may be treated as a continuation or continuation-in- 
part, as the case may be. utilizing ADDED PAGE FOR NEW APPLICATION TRANSMITTAL WHERE 
BENEFIT OF PRIOR U.S. APPLICATION CLAIMED. 
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□ Application is made by a person autinorized under 37 C.F.R. 1 .41 (c) on beinaif 
of all the above named inventor(s). 

(The declaration or oath, along with the surcharge required by 37 CFR 1.16(e) can be 
filed subsequently). 

NOTE: It is important that all the correct iriventor(s) are named for fding under 37 CFR 1.41(c) and 1.53(b). 

□ Showing that the filing is authorized. 

(not required unless called into question. 37 CFR 1.41(d)) 

6. Inventorship Statement 

WARNING: If the named inventors are each not the inventors of all the claims an explanation, including the 
ownership of the various claims at the time the last claimed invention ivas made should be 
submitted. 

The inventorship for all the claims in this application are: 

□ The same. 

or 

□ Not the same. An explanation, including the ownership of the various claims at 
the time the last claimed invention was made, 

□ is submitted. 

□ will be submitted. 

7. Language 

NOTE: An application including a signed oath or declaration may be filed in a language other than English 
A venfied English translation of the non-English language application and the processing fee of $130 00 

7eTby1ht'o%cT37i'^^^ '° °^ ^ ^^'^^ 

NOTE: ^ no^-^Jlf o^th or declaration in the form provided or approved by the PTO need not be translated 
di LFH 1.69(b). 

H English 

□ Non-English 

□ The attached translation is a verified translation. 37 C.F.R. 1.52(d). 

8. Assignment 

H An assignment of the invention to EMC Corporation 

171 South Street, Hopkinton, MA 01758 

S is attached. A separate S "COVER SHEET FOR ASSIGNMENT (DOCU- 
MENT) ACCOMPANYING NEW PATENT APPLICATION" or □ FORM PTO 
1595 is also attached. 

□ will follow. 

NOTE: "If an assignment is submitted with a new application, send two separate letters-one for the application 

and one for the assignment." Notice of May 4, 1990 (1114 O.G. 77-78). 
WARNING: A newly executed -CERTIFICATE UNDER 3 7 CFR 3. 73(b)" must be filed when a continuation-in-part 
application is filed by an assignee. Notice of April 30, 1993, 1150 O.G. 62-64. 
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9. Certified Copy 

Certified copy{ies) of appiication(s) 



Country Appln. no. Filed 



Country Appln. no. Filed 



Country Appln. no. Filed 

from \Nh\ch priority is claimed 

□ is (are) attaciied. 

□ will follow. 

NOTE: The foreign application forming tlie basis for the claim for priority must be referred to in the oath or 

declaration. 37 CFR 1.55(a) and 1.63. 
NOTE: This item is for any foreign priority for which the application being filed directly relates. If any parent 

U.S. application or International Application from which this application claims benefit under 35 U.S.C. 

120 is itself entitled to priority from a prior foreign application, then complete item 18 on the ADDED 

PAGES FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPUCATION(S) 

CLAIMED. 

10. Fee Calculation (37 C.F.R. 1.16) 

A. □ Regular application 



CU\IMS AS FILED 


Number filed 


Number Extra 


Rate 


Basic Fee 
37 C.F.R. 1.16(a) 
$770.00 


Total 








Claims (37 CFR 1.16(c)) ^ - 


20 = X 


$ 22.00 


770.00 


independent 

Claims (37 CFR 1.16(b)) - 


3 = X 


$ 80.00 




Multiple dependent claim(s), 
if any (37 CFR 1.16(d)) 


+ 


$260.00 





□ Amendment cancelling extra claims is enclosed. 

□ Amendment deleting multiple-dependencies is enclosed. 

□ Fee for extra claims is not being paid at this time. 

NOTE: If the fees for extra claims are not paid on filing they must be paid or the claims cancelled by amendment, 
prior to the expiration of the time period set for response by the Patent and Trademari< Office in any 
notice of fee deficiency. 37 CFR 1.16(d). 

Filing Fee Calculation ."R 770.00 
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B, □ Design application 

($320.00—37 CFR 1.16(f)) 

Filing Fee Calculation $ . 

C. □ Plant application 

(S530.00— 37 CFR 1.16(g)) 

Filing fee calculation $ 

11. Small Entity Statement(s) 

□ Verified Statement(s) that this is a filing by a small entity under 37 CFR 1.9 and 
1.27 is (are) attached. 

WARNING: "Status as a small entity in one application or patent does not affect any other application or patent. 

including applications or patents whicli are directly or indirectly dependent upon the application 
or patent in which the status has been established. A nonprovisional application claiming benefit 
under 35 U.S.C. 119(e). 120, 121 or 365(c) of a prior application may rely on a verified statement 
filed in the prior application if the nonprovisional application includes a reference to a verified 
statement in the prior application or includes a copy of the verified statement filed in the prior 
application if status as a small entity is still proper and desired." 37 C.F.R. § 1.28(a). 

(complete the following, if applicable) 

□ Status as a small entity was claimed in prior application 

/ . filed on _ , from which benefit 

is being claimed for this application under: 
35 U.S.C. □ 119(e), 

□ 120, 

□ 121, 

□ 365(c), 

and which status as a small entity is still proper and desired. 
□ A copy of the verified statement in the prior application is included. 
Filing Fee Calculation (50% of A, B or C above) 

$ 

NOTE: Any excess of the full fee paid will be refunded if a verified statement and a refund request are filed 
within 2 months of the date of timely payment of a full fee. The two-month period is not extendable 
under § 1.136. 37 CFR 1.28(a). 

12. Request for International-Type Search (37 C.F.R. 1.104(d)) 

(complete, if applicable) 

□ Please prepare an international-type search report for this application at the time 
when national examination on the merits takes place. 
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13. Fee Payment Being Made at This Time 

□ Not Enclosed 

□ No filing fee is to be paid at this time. 

(This and the surcharge required by 37 C.F.R. 1.16(e) can be paid subse- 
quently.) 

H Enclosed 

m Basic filing fee $ 770.00 

H Recording assignment 

($40.00; 37 C.F.R. 1.21(h)) 

(See attached "COVER SHEET FOR 

ASSIGNMENT ACCOMPANYING NEW 

APPLICATION".) $ ^0-00 

□ Petition fee for filing by other than all the 
inventors or person on behalf of the inventor 
where inventor refused to sign or cannot be 
reached 

($130.00; 37 C.F.R. 1.47 and 1.17(h)) $ 

□ For processing an application with a 
specification in 

a non-English language 

($130.00; 37 C.F.R. 1.52(d) and 1.17(I<)) $ 

□ Processing and retention fee 

($130.00; 37 C.F.R. 1.53(d) and 1.21(1)) $ 

□ Fee for international-type search report 

($40.00; 37 C.F.R. 1.21(e)) $ 

NOTE: 37 CFR 1.21(1) establishes a fee for processing and retamir^g any application ttiat is abandoned for failing 
to complete the application pursuant to 37 CFR 1.53(d) and this, as well as the changes to 37 CFR 
1.53 and 1.78, indicate that in order to obtain the benefit of a prior U.S. application, either the basic 
filing fee must be paid, or the processing and retention fee of§ 1.21(1) must be paid, within 1 year from 
notification under § 53(d). 

Total fees enclosed $ ^^'^'Q^ 

14. iVIethod of Payment of Fees 

U Check in the amount of $ ^^^'"^ 

□ Charge Account No. . jn the amount of 

$ 



A duplicate of this transmittal is attached. 



Fees should be itemized in such a manner that it is dear for which purpose the fees are paid. 37 CFR 
1.22(b). 
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15. Authorization to Charge Additional Fees 

WARNING: If no fees are to be paid on filing, the following items should not be completed. 
WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, 
if extra claim charges are authorized. 

S The Commissioner is hereby authorized to charge the following additional fees 
bl^this |)a|ier and during the entire pendency of this application to Account No. 



a 37 C.F.R. 1.16(a), (f) or (g) (filing fees) 
a 37 C.F.R. 1.16(b), (c) and (d) (presentation of extra claims) 
NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation 
must only be paid or these claims cancelled by amendment prior to the expiration of the time period 
set for response by the PTO in any notice of fee deficiency CFR 1.16(d)), it might be best not to 
authorize the PTO to charge additional claim fees, except possibly when dealing with amendments after 
final action. 

S] 37 C.F.R. 1 .1 6(e) (surcharge for filing the basic filing fee and/or declaration 

on a date later than the filing date of the application) 
a 37 C.F.R. 1.17 (application processing fees) 

WARNING: While 37 CFR 1. 1 7(a), (b), (c) and (d) deal with extensions of time under § 1. 136(a), this authorization 
should be made only with the knowledge that: "Submission of the appropriate extension fee under 
37 C.F.R. 1.136(a) is to no avail unless a request or petition for extension is filed." Emphasis added). 
Notice of November 5, 1985 (1060 O.G. 27). 

□ 37 C.F.R. 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. 1.311(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before me mailing 
of a Notice of Allowance, the issue fee will be automatically charged to the deposit account at the time 
of mailing the notice of allowance. 37 CFR 1.311(b). 
NOTE: 37 CFR 1.28(b) requires 'Notification of any change in loss of entitlement to small entity status must 
be filed in the application . . . prior to paying, or at the time of paying, . . . issue fee. " From the wording 
of 37 CFR 1.28(b): (a) notification of change of status must be made even if tine fee is paid as "other 
than a small entity" and (b) no notification is required if the change is to anoVner small entity. 
16. Instructions as to Overpayment 

□ Credit Account No. 

SIGNATURE OF ATTORNEY 

Brian L. Michaelis 

{type or print name of attorney) 

DIKE, BRONSTEIN, ROBERTS & CUSHMAN. LLP 
P.O. Address 

130 Water Street, Boston, MA 02109 



□ Refund 
Reg. No. 34,221 
Tel. No. ( 617 ) 523-3400 
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m Incorporation by reference of added pages 

(check the following Item if the application in this transmittal claims the 
benefit of prior U.S. application(s) (including an international application 
entering the U.S. stage as a continuation, divisional or C-l-P application) and 
complete and attach the ADDED PAGES FOR NEW APPLICATION TRANS- 
MITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED) 

□ Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S. 
Application(s) Claimed 

Number of pages added 

□ Plus Added Pages for Papers Referred to in Item 4 Above 

Number of pages added . 

m Plus "Assignment Cover Letter Accompanying New Application" 

Number of pages added 1 

□ Statement Where No Further Pages Added 

(if no further pages foam a part of this Transmittal, then end this Transmittal 
with this page and check the following item) 

□ TTiis transmittal ends with this page. 
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AUDIBLE COMMUNICATION WITH A MODEM OVER A WIDE AREA NETWORK 



FIELD OF THE INVENTION 
The present invention relates to modems in a modem pool, and 
more particularly to a method and apparatus implementing 
communication with a modem over a wide area network. 

BACKGROUND OF THE INVENTION 

Modems are well known and have been in use for some time to 
transmit digital information over distributed wide area networks. 
Typical modems transform a two level, i.e. digital, computer 
signal into a form suitable for transmission over the public 
switched telephone network. Rather than sending binary 

information from the computer, circuitry in a sending modem (i.e. 
Modulation circuitry) converts the binary information into 
signals, e.g. pulse tones, suitable for transmission over the 
telephone network. A typical modem also includes circuitry (i.e. 
DEModulation circuitry) for receiving transmissions sent to it 
over the telephone network and converting them back to digital 
data suitable to pass to a destination computer. Modems known in 
the art typically do not have any capability to transmit voice 
information over the telephone network. That is, modems can not 
be used to talk over the telephone network, and typically a 
separate connection initiated telephonically is required to 
inquire in a real-time, audible manner as to the status of a 
transmission sent via modem. 

Remote "modem pools", comprised of a plurality of modems, are 
used in wide area systems communications, for communication 
between remote and local electronic systems, wherein the remote 
modem (s) and local computer system (s) are typically interconnected 
over a wide area network (WAN) such as Ethernet. The remote modem 
pool is typically located a significant distance from the local 
computer, and the remote modem is used by the local computer to 



dial up one or more remote computers in a locality that is a local 
telephone call from the remote modem (s) . In this manner, long 
distance telephone charges are avoided between the local computer 
and the remote computer (s), as the WAN and remote modem pool are 
5 used to transmit information over the long distance between the 
local system and the remote modem (s) . 

The modem pool comprises a plurality of modems and an access 
server that supports the plurality of modems used for dialing into 
or out of computer facilities local to the remote modem (s) . The 
10 access server in effect provides routing and translation 
capabilities between the WAN and one or more of the plurality of 
modems in the modem pool. Accordingly, a local computer connected 
to the WAN can access modems in the modem pool via the access 
server. 

X5 In a typical modem pool configuration, a local computer (such 

as at a service facility) may be available to receive 
communications, such as status or error information, from one or 
more remote systems . For example , the remote computer would issue 
a status information file or packet out onto the Ethernet directed 

20 to the local computer. The status information packet from the 
remote system is communicated, typically in a local telephone call 
via a resident modem in the remote system (s) , to a remote modem in 
the modem pool. The remote modem provides the status information 
packet to the access server which effects translation of the 

25 information into packet (s) formed in accordance with the WAN 
protocol (e.g. Ethernet) for transmission over the WAN, as known 
in the art. Upon receipt of the information from the remote 
computer, an operator at the local computer may need to effect 
return communication with the remote computer, such as by sending 

30 out a return file. With the local computer located significant 
distances from the modem (s) in the modem pool, it is not possible 
to monitor or listen to the transmission to or from the remote 
modem pool . The operator typically relies on text messages 
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received at the local system that indicate the status of the 
communications. In some cases, the local machine may be returning 
a communication that will be received at the remote site through 
an automated attendant that requires specific instructions that 
5 must be followed. The local user will not be able to listen to 
communications from such automated attendants, even though the 
remotely located modems have facilities (i.e. speakers) for 
listening to the transmissions. Additionally, the operator at the 
local machine may wish to have verbal/audio communication with the 
10 remote site, for example to speak with an operator at the remote 
site. Such audio communication is generally carried out over a 
telephone, at long distance rates or charges applicable for phone 
communication between the remote and local sites . 

Disadvantageously, in known remote modem pools using known 

-;15 access servers, there is no mechanism for listening at a local 
site, to a transmission over the WAN of communication between the 
local machine and the remote modem. That is, modems in a modem 
pool do not have capabilities for transmitting an audible 
transmission signal back over the WAN to be listened to at the 

.;20 local. Similarly, modems in known remote modem pools do not 
provide facilities for effecting an audio transmission over the 

:i WAN in order to avoid having to incur the additional charges 
associated with a long distance telephone connection in addition 
to the modem-to-network communication between the local and remote 
25 sites. 

SUMMARY OF THE INVENTION 
The present invention provides a method and apparatus for 
effecting low cost audible communication between a local machine 
30 at a local site and a remote modem, over a wide area network. 

According to the invention, a remote modem, e.g. in a modem 
pool, is configured to include a converter added to a telephone 
interconnection of the modem. As the remote modem receives 

3 



communication (s) from the local machine, the signal generated by 
the modem onto a local phone line for communication with the 
remote computer is split and the converter receives the signal 
(heading to or from the WAN) from the telephone side of the modem. 
5 The converter, comprised of a telephone line interface, provides 
an audio output that is input to sound processing hardware, e.g. a 
soundcard, on an interface PC that runs an audio streaming program 
which packetizes and puts the audio signal back onto the WAN for 
transmission to the local computer. The local computer, suitably 

10 equipped with a soundcard and a similar audio streaming program 
receives the audio from the remote modem communication and can 
"play" it as continuous time-based audio. In this manner, one can 
listen to the exchange of signals between the remote modem and the 
local computer, over the WAN and at the local computer. 

15 In one embodiment of the invention, the converter is 

configured so that a connection between the local computer and the 
remote modem initiated by the local machine can be kept open. In 
this manner, a telephone connected to the telephone side of the 
remote modem can be used to provide a telephone audio signal. The 

20 telephone audio signal is similarly split at the converter, which 
receives the telephone audio signal from the telephone side of the 
modem. The converter provides the telephone audio signal to the 
soundcard on the interface PC that runs the audio streaming 
program. The interface PC running the audio streaming program 

25 packetizes and puts the telephone audio signal onto the WAN for 
transmission to the local computer. The local computer, suitably 
equipped with the soundcard and the similar audio streaming 
program receives the audio from the telephone at the telephone 
side of the remote modem and can "play" it as continuous time- 

30 based audio. In this manner, one can listen to a telephone 
communication introduced at the telephone side of the remote 
modem, over the WAN and at the local computer without incurring 
long distance phone charges, as the phone call is routed over the 
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WAN. 

Features of the invention include a low cost implementation 
for effecting audible communication between a local machine at a 
local site and a remote modem, over a wide area network. Non- 
5 complex, low cost components are used in implementing audible 
communication with the remote modem. Significant cost savings 
accrue by using a telephone interconnection effecting 
transmissions over the WAN and avoiding long distance connect 
charges for telephone communication between the remote and local 
10 sites. 

BRIEF DESCRIPTION OF THE DRAWING 
The foregoing and other features and advantages of the 
present invention will be more fully understood from the following 
15 detailed description of illustrative embodiments, taken in 
conjunction with the accompanying drawing in which: 

Fig. 1 is a block diagram of an embodiment implementing 
audible communication with a remote modem in a modem pool over a 
wide area network according to the invention; and 
20 Fig. 2 is a block diagram of an embodiment implementing 

audible communication with a remote modem, according to the 
invention, in a networked storage device monitoring system. 

DETAILED DESCRIPTION 

25 A method and apparatus implementing audible communication 

with a remote modem over a wide area network, according to the 
invention, is illustrated in Fig. 1. The embodiment is 

implemented generally in the context of a remote modem pool, 
comprised of a plurality of modems 10 . Each of the modems 10 in 

3 0 the pool is used in wide area systems communications, for 
communication between a local electronic system or computer 12 and 
a remote electronic or computer system 14 that includes a resident 
modem 16 to facilitate electronic communication therewith. The 
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remote modem (s) 10 and the local computer system (s) 12 are 
interconnected over a wide area network (WAN) 18, such as 
Ethernet, via appropriate hardware as known in the art. 

The remote modem 10 is typically located a significant 
5 distance from the local computer 12. The local computer 12 
accesses the remote modem 10 via the WAN 18, and the remote modem 
is used by the local computer to dial up the resident modem 16 
associated with the remote computer. The remote modem 10 is 
located in a locality that is a local telephone call to/from the 

10 remote computer 14 and its resident modem 16. In this manner, 
long distance telephone charges are avoided between the local 
computer and the remote computer, as the WAN and remote modem pool 
are used to transmit information over the long distance between 
the local and the remote systems . 

15 The modem pool providing the context of the present invention 

generally comprises the plurality of modems 10 and an access 
server 20. The access server 20, such as a Cisco Systems Inc. 
2500 Series Access Server known in the art, supports the plurality 
of remote modems in effect providing routing and translation 

20 capabilities between the WAN 18 and one or more of the plurality 
of modems 10 in the modem pool. Accordingly, the local computer 
12 connected to the WAN 18 accesses modems 10 in the modem pool 
via the access server 20, which is described in detail in the 
CiscoPro CPA 2509 and CPA 2511 Access Server User Guide which is 

25 hereby incorporated herein by reference. 

According to the invention, at least one remote modem in the 
pool is configured to include a converter 22 added to a telephone 
interconnection on the modem as known in the art. The converter 
22 is a Telephone Line Interface, such as a TCA3388 made by 

3 0 Motorola and described in detail in the Motorola Master Selection 
Guide (Analog and Interface Integrated Circuits) , pertinent 
portions of which are incorporated herein by reference. The 
converter 22, among other things, provides impedance matching and 
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effectively converts the signal taken off the telephone side of 
the remote modem 10 into an appropriate signal for further 
processing, as described hereinafter. It should be appreciated 
that each modem in the modem pool with which audible communication 
is desired, must have a respective converter 22 configured as 
described herein to effect audible communication. 

As the remote modem 10 receives communication (s) from the 
local machine 12, via the access server 20, the signal generated 
by the modem onto a local phone line 24 for communication with the 
remote computer 14, is split and the converter 22 receives the 
signal (heading to or from the WAN) from the telephone side of the 
remote modem 10. The converter 22 converts the telephone network 
transmission signal and provides an audio output signal that is 
input to an interface computer or PC 26. The interface PC 26, 
such as an IBM Personal Computer or compatible, is equipped with a 
soundcard 28, as known in the art, that receives the audio output 
signal from the converter 22 (for communications going to the 
remote computer) . 

The interface PC 26 receives the audio output signal and 
prepares it for transmission over the WAN back to the local 
computer 12. The interface PC 26 runs an audio streaming program 
27, such as Real Audio by Progressive Networks, which packet izes 
and puts the audio signal onto the WAN for transmission to the 
local computer 12. The local computer 12 suitably equipped with 
its own soundcard 3 0 receives from the WAN the packet ized audio 
from the communication to the remote modem 10 . The local computer 
12 is configured with a similar audio streaming program 34 that 
de -packet izes the audio communication received over the WAN and 
can "play" it as continuous time-based audio. In this manner, one 
can listen to the exchange of signals from the local computer 12 
to the remote modem 10, over the WAN and at the local computer 12. 

The converter 22 is additionally configured so that the 
connection between the local computer 12 and the remote modem 10, 



initiated by the local machine 12, can be kept open by making a 
connection to a remote phone instead of a remote modem. That is, a 
telephone 36, as known in the art, in this embodiment is connected 
to the converter 22 at the telephone side of the remote modem 10. 
5 Such a connection can be made via a splitter as known in the art. 
The telephone 36 can be used to provide a telephone audio signal 
generated by someone speaking into the telephone 36. The 
telephone audio signal is provided to the converter 22, which in 
turn provides the telephone audio signal to the soundcard 28 on 

10 the interface PC 26 that runs the audio streaming program 27 for 
transmission of the telephone audio signal over the WAN. The 
interface PC 26 running the audio streaming program 27 packet izes 
and puts the telephone audio signal onto the WAN for transmission 
to the local computer 12 . The local computer 12 , suitably 

15 equipped with the soundcard 30 and the similar audio streaming 
program 34 receives the telephone audio signal from the telephone 
36 at the telephone side of the remote modem and can "play" it as 
continuous time-based audio. In this manner, one can listen to a 
telephone communication introduced at the telephone side of the 

20 remote modem, over the WAN and at the local computer without 
incurring long distance phone charges (as the phone call is routed 
over the WAN) . 

Similarly, the local machine 12, with appropriate audio 
capabilities, i.e. a microphone, can undertake audio communication 

25 with the remote phone 36 over the WAN by dialing the remote phone 
36 (instead of the remote modem) . Such audio communication 
between the local computer and the remote phone 36 would be 
effected as a local call. 

Although the system as described herein involves configuring 

30 a remote modem in a modem pool to make local calls to remote 
computer systems with resident modems, it will be appreciated that 
the remote modem/pool can be configured to communicate with other 
automated systems that incorporate intelligence to gather status 
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information and communicate it over a WAN, such as arrays of 
storage devices including disk drives, security systems and other 
systems having system performance monitoring capabilities. 

For example, in a networked storage device monitoring system 
5 as generally illustrated in Fig. 2, a plurality of storage devices 
include intelligence that is provided in the form of 
microcomputers or processors analogous to the "remote computer (s)" 
as described hereinabove. The plurality of storage devices may be 
constituted by a first plurality of storage devices 40 located in 
10 one remote location networked to other pluralities of storage 
devices 42, 44 located in other remote locations. A central 
control computer 46 acts as a central remote computer effecting a 
"clearinghouse" or server for status information that it receives 
from the various distributed nodes. In such an embodiment, the 
15 central controller/remote computer provides a measure of security 
(as in a "firewall") in that it isolates the various nodes/storage 
arrays from direct communication with the modem pool 10 ' . 
Nonetheless, the system is configured so that it is a "local call" 
from the remote modem pool 10' to the central controller/remote 
20 computer 46. A configuration as described hereinbefore with 
respect to Fig. 1, provides the ability to listen to communication 
and effect telephone communication at the telephone side of the 
remote modem 10', over the WAN and to/from the local computer. 
Such communication can be effected without incurring long distance 
J25 phone charges, which provides a substantial cost saving. 

Although the embodiment ( s ) described hereinbefore involve 
modem "pools" and incorporate an access server in the form of 
Cisco Systems Inc. 2500 Series Access Server known in the art, it 
should be appreciated that the configuration described can be 
3 0 implemented in the context of a single remote modem, as opposed to 
a modem pool comprising a plurality of modems, and further that 
alternative access servers can be implemented in modem pool 
contexts, such as access servers or the like available from 3COM, 
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Bay Networks, Cabletron Systems or others. 

While an "off-the-shelf" audio streaming program, i.e. Real 
Audio by Progressive Networks, is described in the illustrative 
embodiment of the invention described herein, it will be 
appreciated that other programs and/or facilities can be 
implemented to packetize and put audio signals onto the WAN for 
transmission to the local computer, such as other off-the-shelf 
continuous time based audio streaming programs, dedicated audio 
streaming programs or the like. 

Although the illustrative embodiment described herein 
incorporates a converter in the form of a particular Telephone 
Line Interface device providing impedance matching and converting 
the signal taken off the telephone side of the remote modem into 
an appropriate signal for transmission to a soundcard in the 
interface PC, it should be appreciated that other means can be 
implemented for conditioning the telephone audio signal for 
receipt by the PC hardware, such as a modified microphone and line 
plug in transformer or the like. 

Although the invention has been shown and described with 
respect to exemplary embodiments thereof, various other changes, 
omissions and additions in the form and detail thereof may be made 
therein without departing from the spirit and scope of the 
invention. 



10 



What is claimed is: 

1. An apparatus for effecting audible communication between a 
local system and a remote system over a Wide Area Network 
(WAN) , comprising: 

a remote modem configured in said remote system and receiving 
telephone transmission signals; 

a converter electrically interconnected to a telephone 
interconnection of said remote modem and receiving said telephone 
transmission signals therefrom and providing an audio output 
signal; 

an interface machine receiving said audio output signal from 
said converter, said interface machine including a first sound 
processing mechanism processing said audio output signal for 
transmission over said WAN as a network audio signal; 

a second sound processing mechanism configured at said local 
system, receiving said network audio signal and processing said 
network audio signal to provide a continuous audio signal at said 
local system. 

2 . The apparatus of claim 1 wherein said remote system includes 
a remote telephone interconnected to a telephone 

interconnection of said remote modem. 

3 . The apparatus of claim 1 wherein said interface machine is a 
computer and said first sound processing mechanism is a sound 
card running on said computer and configured to run an audio 
streaming program. 

4 . The apparatus of claim 1 wherein said second sound processing 
mechanism is a sound card running on said local system and 
configured to run an audio streaming program. 
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ABSTRACT 

A method and apparatus for effecting low cost audible 
communication between a local machine at a local site and a remote 
modem, over a wide area network. A remote modem, e.g. in a modem 
5 pool is configured to include a converter added to a telephone 
interconnection of a modem in the modem pool. As the remote modem 
receives communication (s) from the local machine the signal 
generated by the modem onto a local phone line for communication 
with the remote computer, is split and the converter receives the 

10 signal (heading to or from a WAN) from the telephone side of the 
modem. The converter provides an audio output that is input to 
sound processing hardware on an interface PC that runs an audio 
streaming program which packetizes and puts the audio signal back 
onto the WAN for transmission to the local computer. The local 

15 computer, suitably equipped with sound processing hardware and a 
similar audio streaming program receives the audio from the remote 
modem communication and can "play" it as continuous time-based 
audio. In this manner, one can listen to the exchange of signals 
between the remote modem and the local computer, over the WAN and 

20 at the local computer. 
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